A study of towels and toweling for consumer use by Bennett, Norrine Grover & Keeney, Pauline E.
AUGUST, 1942 BULLETIN 452 
UNIVERSITY OF MISSOURI COLLEGE OF AGRICULTURE 
AGRICULTURAL EXPERIMENT STATION 
M. F. MILLER, Director 
,A Study of Towels and ToweHng 
for Consumer Use 
NORRINE GROVER BENNETT AND PAULINE E. KEENEY 
COLUMBIA, MISSOURI 

A Study of Towels and Toweling 
for Consumer Use 
NORRINE GROVER BENNETT AND PAULINE E. KEENEY 
A. Terry Cloth Towels 
Selection of Terry Cloth Bath Towels 
One of the many problems confronting the housewife, who is 
trying to buy household textiles efficiently, is the selection of bath 
towels. Usually the consumer wants a towel that is durable, attrac-
tive, and inexpensive, but it is very difficult to get all three of these 
in the same material. Therefore the consumer must decide which 
is the most important to her, how much she can afford to pay, and 
then choose a towel accordingly. 
The type of material will probably be the first consideration in 
selecting a bath towel. A recent study shows that 950/0 of both small-
town and city buyers prefer terry cloth toweling for. use in bath 
towels.] 
After selecting . the type of material the housewife must decide 
what qualities she desires in this material. The above mentioned 
study2 shows that 19% of both small-town and city buyers listed 
durability as being the most important consideration in buying 
towels. 
In order to judge the durability of terry cloth towels the con-
sumer must know something of the construction of this type of 
material. Terry cloth is constructed with three sets of yarns, the 
ground warp, the pile warp, and the fifling. The ground warp is 
held tight in the loom, and the pile warp forms the surface loops. 
This means that the strain of usage falls almost entirely on the 
ground warp and filling threads, while the surface or pile warp 
absorbs the moisture. The simplest construction is a plain over 
and under weave in which a row of loops of pile yarn is made with 
each row of filling yarns. The filling yarns are usually referred to 
as "picks" in this type of construction, so this would be l,mown as 
a "one-pick" terry cloth. The other methods of construction are 
almost the same, the difference being that three, four or five filling 
yarns may be used between' the rows of pile loops. Usually the 
larger the number of yarns between · the loops the stronger and 
firmer the material. 
The strength of the terry cloth will also be directly influenced by 
the number of yarns to the inch in the background. A long pile 
lJessie V. Coles, Consumer Demand in Missouri for Selected H ousehold Articles, University 
of Missouri Experiment Station Research Bulletin 301, Columbia, Missouri, 1939, p. 41. 
'Op. Cit., p. 42. 
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means the material may absorb more moisture than a short pile, 
but there must be a closely packed background for firmness, strength, 
and greater security in fastening the pile yarns. 
Methods by which the consumers judge durability are price, 
inspection, trade marks or brands, past experience, testing, and 
infQrmative labels. However most Qf these methQds are either in-
adequate or inefficient as guides for buying. 
Price is not a good indication Qf quality. A recent study of towels 
carried on at the University Qf Missouri shows that for $0.25 the 
CQnsumer could purchase towels in six different sizes, and in at 
least 13 different qualities. Prices for tQwels in size 22 by 44 inches 
varied from $0.18 to. $1.50, and Qther sizes showed a similar variation 
in price. 
Trademarks Qr brand names give no. indication Qf quality what-
soever. One natiQnally advertised brand had towel sizes 16 'x 30 
ranging in price frQm $0.08 to. $1.59. The brand Qr trade mark serves 
Qnly to jdentify the manufacturer and dQes not indicate quality. 
MQst manufacturers make many qualities of tQwels, but sell them 
all under the same brand name. 
It is difficult to tell very accurately by ' inspectiQn the quality Qf 
a tQwel. The consumer can see that there is a difference between 
the highest and lowest grades, but it is almost impossible to com-
pare by inspectiQn similar qualities. 
There are a few simple tests the CQnsumer may apply but these 
are far from being infallible. The consumer may get some idea Qf 
the clQseness of the backgrQund Qf the towel by parting the pile, 
hQlding the tQwel to. the light, or by the "slide test." This test is 
made by stretching the tQwel between the hands and seeing whether 
Qr nQt the backgrQund Qf the towel will slide out Qf place when 
subjected to this strain. A firmly woven tQwel will not slide, while 
Qne with a loose weave will be easily pushed out of place. It is 
easy fQr the CQnsumer to check selvages and hems. There shQuld 
be a good heavy selvage on both sides of the tQwel, and the hems 
shQuld be straight, even, and clQsely stitched. These tests may give 
the consumer some indication of quality, but they cannot be used 
for accurately determining such things as cQlor fastness, thread 
cQunt, tensile strength, and weight. These characteristics must be 
determined by laboratory tests, and few CQnsumers have either 
access to. such equipment or a knowledge of how to use labQratory 
equipment. Even experts cannQt judge these PQints accurately by 
examination, but must rely on labo~atQry testing . 
. Past experience is nQt very reliable since bQth price and quality 
of a brand may change frQm time to. time. The consumer may find 
a certain brand of towel to be very satisfactory, but this does nQt 
necessarily mean that the same service can be expected from the 
same brand the next time that it is purchased. 
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Informative labels could be an excellent guide in purchasing 
towels, but these are of little value at present since so few manu-
facturers label their goods. Out of the 105 towels purchased in 
the study mentioned, only one towel had a label which had any 
information at all on it other than the brand name. This label gave 
only the weight per square yard and the amount of water in ounces 
that the towel would absorb. Several of the towels had the word 
"colorfast" on the label but none told whether it meant colorfast 
to washing, to sunlight, or to both. 
The American Society for Testing Materials,3 and the Bureau of 
Home Economics have set up tentative specifications for grading 
towels,4 but since towels are not labeled these specifications are of 
no value to the consumer. None of the 105 towels tested conformed 
in all respects to the recommended specifications. The Bureau of 
Home Economics found that in 74 towels tested 18 were Type 1, 
8 were Type 2, 9 were Type 3, and 17 were Type 4.5 
RESULTS OF STUDY 
Method of Procedure for Testing 
The procedure followed in obtaining data for this study of towels 
was divided into two parts. First, information was obtained about 
the towels that were available in Missouri by writing to store.s of 
all types and sizes. Names of brands and prices were obtained from 
November, 1940, through February, 1941, by writing directly to the 
stores. It was found that there were 10 brands of towels carried in 
the 90 stores from which information was obtained. Prices were 
obtained for 233 towels. The fact that the same brands were car-
ried by more than one store, and that many brands were available 
in several sizes accounts for the fact that it was possible to get 
prices on this number of towels. 
Second, data was obtained by various laboratory tests. 
TESTS USED 
The laboratory tests generally recognized as being the best guides 
for judging the quality of towels are weight, tensile strength, and 
thread count. Tests were applied according to methods given by 
Committee D-13 of the American Society for Testing Materials.s 
Size.-In obtaining the size of the towels the entire length and 
width were taken by measuring with a steel tape. Measurements 
were taken in three places and average length and width computed. 
Thread Count.-An average of four counts of the number of 
threads per inch for both warp and filling was used in determining 
thread count. 
8A.S.T.M. Standards on Textile Materials, Committee D.1.1 , American Society for Testing 
Materials, Philadelphia, Pa .• 1940, p.1.13. 
'Margoret B. Hays, Turkish Towels and Specifications, Journal of Home Economics, Vol. 30, 
June 1938, p. 395. . 
·Op. Cit., p. 396. 
"A.s.T.M. Standards 0" Textile Materials, American Society for Testing Materials. Com· 
mittee D·13. Philadelphia, Pa., October, 1940. pp .. 13 .. 14, 35. 1.13. 
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Weight.-The weight in ounces per square yard was determined 
from the average of four samples each two inches square. These 
samples were cut by the use of a steel die made exactly this size. 
The weighing was done under standard conditions for testing textiles 
which require a standard atmosphere of 65 per cent relative humid-
ity, and 70 0 Fahrenheit temperature. A tolerance of plus or minus 
2 degrees in Fahrenheit temperature, and a plus or minus 2 per 
cent in relative humidity was permitted in accordance with pro-
cedure set up by the American Society for Testing Materials. 7 The 
samples were weighed on a Christia;n Becker Analytical balance 
in grams, and this weight was converted to ounces per square yard. 
Tensile Strength.-The tensile strength was taken from an aver-
age of four samples each for the warp and filling. The grab method 
which requires samples four inches wide by six inches long was 
used. This testing was done under the standard conditions explained 
under weight and use' of a Scott testing machine geared to travel at 
the rate of twelve inches a minute with jaws set three inches apart. 
Color Fastness.-The color fastness to light was checked by plac-
ing samples of the towels in a FDA type Fade-Ometer for 40 hours 
at 105 0 F. and a relative humidity less than 500/0. This is the ' length 
of time for textiles in Class 4 as recommended by the American 
Association of Textile Chemists and Ci>lorists, and also by the 
National Bureau of Standards in the recommended revision of 
standard methods for testing and reporting on woven fabrics.s Class 
4 textiles are, "Textiles which show no appreciable change in color 
after exposure to the light for 40 hours shall be reported as having' 
'Class 4 fastness to light.' Such fabrics can be conSIdered to give 
satisfactory performance where good fastness to light is essential."9 
Absorption.-The amount of water absorbed by these towels was 
tested according to the spray method of the American Society for 
Testing Materials.1o ' 
In this method the test pieces are clamped in a specimen holder 
and placed at an angle of 45 degrees to the fall of water. Water is 
then sprayed on the test piece at a rate of 500 milliliters per minute 
for one minute. Excess snrface moisture is absorbed by placing the 
test piece between sheets of filter paper and subjecting to the 
pressure of a cylinder weighing 1000 grams. The test pieces were 
weighed wet and then reweighed after being dried to constant weight. 
The amount of water absorbed was calculated as a percentage of 
the oven dry weight. 
TOp. Cit., p. 33. 
8RecomI]1ended Revision of Woven Dress Fabrics-Testing and Reporting Commercial 
Standard CS59-39, Division of Trade Standards, National Bureau of Standards, Washington, 
D. C., 1940. 
9The American A$sociation of Textile Chemists and Colorists, Its Aims, Accomplishments and 
Test Methods, A.A.T.C.C. Research Committee., Lowell Textile Institute, Lowell, Mass., 1941, 
p. 202. 
I·American Society for Testing Materials Standard 538·40T. 
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The samples were checked for colorfastness in laund~ring by 
washing in an agitator type washing machine for 17 hours with 
water approximately 120 0 F. using mild soap. fi~kes. This would 
correspond to two years laundering if the towels were laundered for 
10 minutes once every week. 
TABLE 1. VARIATION IN UNIT PRICE AND PRICE PER SQUARE YARD 
OF 233 TOWELS CLASSIFIED ACCORDING TO SIZE 
Size Number Per Cent llnU E[i!:!l E[1!:!l ;Eer S!l~rtl :lard 
Average ;Range . Average Range 
16 x 30 37 15.9 .22 .08 - .59 .59 .22 - 1.59 
18 x 36 21 9.0 .14 .10 - .25 .27 .20 - .50 
20 x 40 65 27.9 .26 .15 - .49 .41 .24 - .79 
22 x 44 79 33.9 .46 .18 - 1.50 .62 .24 - 1.99 
24 x 46 16 6.9 .60 .25 - 1.00 .71 .29 - 1.17 
24x 48 15 6.4 .60 .39 - 1.00 .67 .25 - 1.13 
Total 233 100.0 .34 .08 - 1.50 .53 .20 - 1.99 
TABLE 2. DISTRffiUTION ACCORDING TO UNIT PRICE 
Erice 
Unit Price Number Per Cent . Average Range 
Below.10 1 .4 .08 
.10 ~ .19 66 28.3 .14 .10 - .19 
.20 - .29 70 30.0 .19 .20 - .29 
.30 - .39 29 12.4 .38 .31 - .39 
.40 - .49 16 6.9 .48 .40 - .49 
.50- .59 24 10.3 .55 .50 - .59 
.60 - .• 69 7 3.0 .69 All .69 
.70 - .79 3 1.3 .79 All .79 
.80 - .89 3 1.3 .89 All .89 
.90 - .99 5 2.2 .98 All .98 
1.00 - 1.09 7 3.0 1.00 All 1.00 
Over 1.10 2 .9. 1.49 1.49 - 1.50 
Total 233 100.0 .34 .10 - 1.50 
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Prices AvaiIable.-There was a wide variety in the prices of 
Turkish towels available in Missouri. These prices varied both in 
unit price and price per square yard. The 233 towels on which 
information was obtained varied from $0.20 to 1.99. (See Table 1.) 
The average unit price for all towels was $0.34. Twenty-nine per 
cent were · $0.19 or below {while forty-nine per cent ranged from 
$0.20 to $0.49. Twenty-two per cent were above $0.49. (See Table 2.) 
Qualities of Towels Tested 
There was considerable range in the price of the towels available 
in Miss-ouri stores. Differences in price existed for towels of the 
same size and of different sizes. Even when the effect of size was 
eliminated by determining the price per square yard there was still 
a wide range in price. Thus, it may be assumed that this range in 
price may be due to differences in quality. 
Weight.-The towels varied considerably in weight per. square 
yard. The lightest weight was 5 ounces and the heaviest 14.9 ounces 
per square yard. The average weight of all towels was 10.2 ounces. 
Forty-nine towels, or 47 per cent, weighed less than 10 ounces per 
square yard, while fifty-one, or 50 per cent weighed between 10.0 
and 13.9 ounces per square yard. (See Table 3). 
TABLE 3. DISTRIBUTION OFI05T0WELS ACCORDING 
TO WEIGHT PER SQUARE YARD 
Weight 
Ounces per Number Per Cent :W~ight !Q!.IIl~e~) 
Sq. Yd. Average Range 
Below 6.0 5 4.8 5.2 . 5.0 - 5.4 
6.0 • 7.9 15 14.3 6.8 6.1 - 7.9 
8.0 - 9.9 29 27.6 8.9 8.1 - 9.8 
10.0 - 11.9 20 19.0 10.9 10.0 - 11.9 
12.0 - 13.9 31 29.5 12.7 12.1 - 13.7 
Over 13.9 5 4.8 14.5 14.1 - 14.9 
Total 105 100.0 10.2 5.0 - 14.9 
Tensile Strength.-The tensile strength of the warp varied from 
16 to 8e pounds with an average of 32.8 pounds for all towels tested. 
The tensile strength of the filling showed less variation having been 
from 17 . to 69 pounds, but the average was 41.7 pounds. (See Table 
4.) 
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In general the tensile strength increased as the weight per yard 
increased which shows that there is a direct relationship between 
thread count and tensile ' strength. 
TABLE 4. DISTRmUTION OF 105 TOWELS ACCORDING TO TENSILE STRENGTH 
I!lns!1~ St[llngtb ! f2l!111!!>l 
Tensile :?lilt];! :EiIllna: 
Strength Number Per Cent Average Range Number Per Cent Average Range 
(Pound) 
Below 15 1.0 14;5 
15 - 24 11 10.5 "20.6 16 - 24.5 5 4.8 21.5 17.0 - 23.5 
25 - 34 16 15.2 31.1 26 - 34.5 28 26.6 30.3 25.0 - 34.0 
35 - 44 38 36.2 40.3 35 - 44.0 38 36.2 39.9 35.5 - 44.0 
45 - 54 23 21.9 48.0 40 - 53.5 17 16.2 49.5 45.0 - 54.0 
55 - 64 5 4.8 58.2 55 - 64.5 13 12.4 60.7 55.0 - 64.0 
65 - 74 8 7.6 69.1 66 - 73.5 2.8 67.1 65.5 - 69.0 
75 - 84 3 2.8 75.6 71.5 - 80.5 1.0 " 75.0 
Total 105 100.0 32.8 16 - 80.5 105 100.0 41.7 17.0 - 69.0 
Thread Count.-In a pile fabric such as terry cloth there are 
three counts to be taken, the ground warp, pile warp, and filling. 
In the towels tested the pile warp showed the greatest variation, 
having been from 12 to 36 threads per inch. The ground warp 
varied. from 11 to 22 threads, and the filling from 26 to 48 threads 
per inch. (See Table 5.) 
I-' 
0 
TABLE 5. DISTRffiUTION OF 105 TOWELS ACCORDING TO TIffiEAD COUNT 
Thread Thread Count ~ 
Count Pile W:arll Ground Ylarn EllUng ..... w (Per Inch) Number Per Cent Average Range Number Per Cent Average Range Number Per Cent Average Range 00 0 
Below 10 0 1 0.9 0.9 ~ ~ 
..... 
10 - 14 16 15.2 12.5 12 - 14 27 25.7 12.5 11 - 14;5 ~ Cl 
~ 
15 - 19 53 50.5 17.8 15 - 19 65 61.9 17.5 15 - 19.5 (=) 
~ 
20 - 24 17 16.2 21.5 20 - 24 12 11.5 20.7 20 - 22.0 t:'" >-3 
~ 
25 - 29 6 5.7 27.0 25 - 29 4 3.8 28.2 26.0 - 29.0 ~ > 
t:'" 
30 - 34 11 10.5 31.7 30 - 34 25 23.9 32.2 30.5 - 34.5 t:tJ 
i><: 
35 - 39 2 1.9 35.5 35 - 36 34 32.4 36.7 35.0 - 39.0 "d t<:l 
~ 
H 
40 - 44 30 28.5 41.5 40.0 - 44.5 ~ 
t<:l 
45 - 49 11 10.5 46.3 45.0 - 48.5 Z 0-,3 
50 and over 0.9 51.5 
W 
0-,3 
> 0-,3 
Total 105 100.0 20.0 12 - 36 105 100.0 16.4 11 - 22.0 105 100.0 37.8 26.0 - 48.5 ::; 
Z 
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Weight.-In general the price per square yard in creased as t he 
weight increased, but there was such an overlapping of prices when 
the towels were classed according to weight that the consumer 
would not always be getting a heavier weight by paying a higher 
price for the towel. For example a towel weighing 8.5 ounces per 
square yard could be purchased for prices ranging from $0.30 tn 
$0.69 per square yard. (See Table 6.) 
TABLE 6. PRICE IN RELATION TO WEIGHT PER SQUARE YARD 
Price Per Weight 
Sq. Yd. Number Per Cent Average . Range 
0.10 - 0.19 2 1.9 6.6 6.5 - 6.7 
0.20 - 0.29 20 19.0 7.0 5.0 - 9.5 
0.30 - 0.39 18 17.1 8.7 6.2 - 10.8 
0.40 - 0.49 11 10.5 .9.8 8.4 - 13.3 
0.50 - 0.59 13 12.4 11.2 8.4 - 13. 6 
0.60 - 0.69 9 8.6 11.2 8.2 - 14.1 
0.70 - 0.79 7 6.7 12.6 11. 7 - 13.5 
0.80 - 0.89 6 5.7 11.8 10.8 - 12.5 
0.90 - 0.99 8 7.6 13.3 11.9 - 14.9 
1.00 - 1.19 6 5.7 12.8 12.2 - 13.7 
1.20 and over 5 4.8 12.8 11.8 - 14.2 
Total 105 100.0 10.1 6.5 - 14.2 
Tensile Strength.-There was no relation between the price and 
the tensile strength of the towels. For example, in the warp the 
average tensile strength of the towels, selling for prices ranging 
from $0.50 to $0.59 was 51.2 pounds, while the average tensile 
strength of those ranging in price from $0.90 to $0.99 was only 43 
pounds. Similar comparisons could be made for the tensile strength 
of the filling threads. (See Table 7.) 
Thread Count.-As in the case of tensile strength there was no 
relation between price and quality. The towels ranging in price from 
$0.70 to $0.79 per square yard had the same average pile warp count 
as those priced between $0.90 and $0.99. The average filling thread 
count of the towels priced between $0.80 and $0.89 was higher than 
those priced between $1.00 and $1.19 per square yard. (See Table 8.) 
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TABLE 7. PRICE IN RELATION TO TENSILE STRENGTH 
Iem~ll!l Strength 
Price Per Number Per Cent W:arl2 :tilling 
Sq. Yd. Average Range Average Range 
0.10 - 0.19 2 1.9 18.0 16.5 - 19.5 22.7 17.0 - 28.5 
0.20 - 0.29 20 19.0 31.7 14.5 - 44.5 35.8 22.0 - 45.0 
0.30 - 0.39 18 17.1 39.6 16.0 - 75.0 33.8 20.0 - 54.0 
0.40 - 0.49 11 10.5 39.8 26.0 - 50.5 41.0 26.0 - 67.0 
0.50 - 0.59 13 12.4 51.2 24.5 - 80.5 44.7 33.0 - 64.0 
0.60 - 0.69 9 8.6 47.2 31.0 - 69.0 46.0 25.0 - 69.0 
0.70 - 0.79 7 6.7 50.4 38.0 - 71.0 54.0 33.0 - 75.0 
0.80 - 0.89 6 5.7 47.2 32.5 - 45.5 51.3 30.5 - 56.5 
0.90 - 0.99 8 7.6 43.0 24.0 - 64.5 43.1 35.5 - 59.0 
1.00 - 1.19 6 5.7 57.7 35.0 - 71.5 47.7 36.5 - 55.0 
1.20 and over 5 4.8 52.1 43.0 - 69.0 53.5 41.0 - 64.0 
Total 105 100.0 42.4 16.5 - 69.0 41.9 17.0 - 64.0 
TABLE 8. PRICE IN RELATION TO THREAD COUNT 
'" Ibuad !:::!2l1ni 
Price Per Number Per Cent Eil~ lllatll G1:QMOd Ylitl2 :Ellllnit 
Sq. Yd. Average Range Average Range Average Range 
0.10 - 0.19 2 1.9 16.5 11.0 - 22.0 11.0 32.2 31.0 - 33.5 
0.20 - 0.29 20 19.0 14.6 11.0 - 24.0 17.5 9.0 - 19.0 31.8 26.0 - 43.5 
0.30 - 0.39 18 17.1 20.2 15.0 - 29.0 17.3 12.0 - 21.5 35.1 31.0 - 48.5 
0.40 - 0.49 11 10.5 19.5 17.0 - 24.0 17.4 12.0 - 21.0 35.6 31.0 - 45.0 
O.~O - 0.59 13 12.4 20.3 16.5 - 30. 0 18.2 12.0 - 22.0 39.1 33.5 - 48.0 
0.60 - 0.69 9 8.6 21.7 17.5 - 31.5 18.2 15.0 - 21.5 39.8 40.0 - 44.0 
0.70 - 0.79 7 6.7 23.2 14.0 - 33.0 16.5 14.0 - 19.5 40.9 36.5 - 45.0 
0.80 - 0.89 6 5.7 27.7 14.0 - 32.0 18.6 14.0 - 17.0 49.5 37.0 - 45.5 
0.90 - 0.99 8 7.6 22.7 16.0 - 36.0 16.8 15.5 - 19.0 42.8 33.0 - 51.5 
1.00 - 1.19 6 5.7 23.5 17.0 - 34.0 18.0 16.5 • 19.5 42.7 40.0 - 46.0 
1.20 and over 5 4.8 17.2 15.5 - 19.0 17.1 16. 0 - 19.0 43.9 38.5 - 49.0 
Total 105 100.0 19.9 11.0 - 19.0 17.4 9.0 - 19.0 38.1 31.0 _ 49.0 
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Color Fastness.-When the towels were checked in the Fade-
Ometer for fastness to sunlight there were only 3 out of 100 that 
faded. All three were a peach color. The prices of the three were 
different so it was not just one manufacturer's dyes or one price 
level which faded. 
In checking the towels for color fastness in laundering, two peach 
colored, two light rose colored, and one dark blue towel showed 
some signs of fading. One towel with a multi-colored printed design 
also faded. Again these towels were from different manufacturers 
and in different price levels. 
Relation of Price and Quality in 105 Towels Tested 
There was very little relation between price and quality in the 
towels tested. For example a towel size 16 inches by 30 inches could 
be purchased for prices ranging from $0.08 to $0.59, or for $0.25 the 
consumer could purchase a towel with any of the following speci-
fications: 
Size Tensile Strength Thread Count Weight 
Warp Filling Pile Ground Filling 
16x30 71 75 20 20 45 12.7 
20x40 47 23 20 20 31 8.4 
22x44 32 48 21 21 36 9.4 
18x36 25 50 26 13 36 10.4 
24x46 75 30 21 21 35 10.8 
When the factor of size' was eliminated by determining the price 
per square yard there was still a wide variation in price and very 
little relation between price and quality. 
Size as Related to Durability 
Before 1932 manufacturers made 96 different sizes in towels. The 
Division of Simplified Practice of the National Bureau of Standards 
recommended that these be reduced to three main groups each con-
taining two sizes, so the following size groups were agreed upon by 
the manufacturers: 
Small 16 x 30 and 18 x 36 inches 
Medium 20 x 40 and 22 x 44 inches 
Large 24 x 46 and 24 x 48 inches 
There are a few other sizes in novelty towels such as beach 
towels or finger tip towels, but the consumer will now find that 
. most towels will fit in the above classification as far as size is con-
cerned. . 
Many housewives find that the towels wear out in the center 
leaving a strip of unworn material on each end and on the sides. 
This may be avoided if the smaller sizes are used. Needless to say 
it is less expensive to have the smaller towels laundered if they are 
sent to a commercial laundry, and they are easier to handle if 
washed at home. 
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Water Absorption 
It is generally believed that the absorptive quality of terry cloth 
towels is closely related to many of their other qualities, such as: 
(1) the weight of the towel, (2) the construction or type of the 
terry cloth, c::n the length of the pile, and (4) the brand and quality 
of the towel purchased. 
The majority of the one-hundred towels tested absorbed water 
very well. Two of the towels absorbed over 4000/0 of their original 
weights of 6.2 ounces per square yard and 12.3 ounces per square 
yard. Seventy towels absorbed between 300% and 400% of their 
weight in water. The weight of these towels varied from 5.3 ounces 
per square yard to 14.9 ounces per square yard. Eighteen towels 
absorbed between 200% and 300% of their weight with the weights 
of this group varying between 5.0 ounces per square yard and 14.9 
ounces per square yard. Only ten towels absorbed less than 200% 
of their weight in water and the weights of these varied from 7.9 
ounces per square yard to 18.5 ounces per square yard. (See Table 
9.) It is commonly believed that the towels of heavier weight absorb 
% Water 
Absorbed 
Over - 400 
350 - 400 
300 - 350 
250 - 300 
200 - 250 
150 - 200 
100 - 150 
TABLE 9. WEIGHT OF WATER ABSORPTION 
Variance in Oz. of 
No. of Towel wt. Water Absorbed 
Towels <oz./Sq. Yd.) Per Sq. Yd. 
2 6.2 - 12.3 24.89 - 50.00 
. 29 5.3 - 14.1 19.51 - 52.56 
41 5.3 - 14.5 20.36 - 49.44 
14 5.0 - 14.4 14.03 - 39.88 
4 8.9 - 14.9 19.13 - 34.08 
6 7.9 - 13.5 11.61 - 21.37 
4 10.6 - 12.4 13.60 - 18.21 
more water than towels of lighter weight. This was found to be . 
generafly true when the ounces of water absorbed per square yard 
was compared with the original weight of the towel per square yard. 
The majority of the towels weighing over 12 ounces per squa,re 
yard absorbed over 40 ounces of water per square yard. 
In most 'Cases the amount of water absorbed tended to decrease 
as the weight of the towel decreased. (See Table 10.) 
The type of construction was found to have very little relation 
to the water absorption. The fact that a towel is of a double pile 
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TABLE 10. 
Total Weight (1 sq,. yd.) of Towel 
Number 12-15 oz. 8-12 oz. 4-8 oz. 
Over 50 Oz./Sq. Yd. 3 3 
40 to 50 Oz./Sq. Yd. 24 18 6 
30 to 40 Oz./sq. Yd. 26 7 19 
20 to 30 Oz./Sq. Yd. 31 3 18 10 
10 to 20 Oz./Sq. Yd. 16 2 5 9 
construction does not indicate that it will absorb more water than 
a towel of single construction. (See Table 11.) 
TABLE 11 
Total Type of Construction 
Number II III IV 
Over 50 Oz./Sq. Yd. 3 1 2 
40 - 50 Oz./Sq. Yd. 24 5 9 5 5 
30 - 40 Oz./Sq. Yd. 26 6 16 3 1 
20 - 30 Oz./Sq. Yd. 31 5 24 2 
10 - 20 Oz./Sq. Yd. 16 1 13 2 
The actual length of the pile does not influence the absorptive 
qualities of a towel since the pile warp may be very loosely inter-
woven with the background. . The absorption is influenced, how-
ever, by a combination of the length of the pile used and the thick-
ness of the pile. This is usually spoken of . as the amount of pile 
warp used in three inches of the towel. Measurements are taken 
from several sections of each towel and averaged. According to this 
method, the amount of water absorbed increased with the amount 
of pile warp used in the construction of the towel. (See Table 12.) 
Price and brand of towel are no indication of the absorptive 
qualities of towels. So many qualities of towels are put out under 
one brand name that there can be no definite assurance as to the 
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quality of the towels being purchased. Prices vary equally as 
much and can not be relied upon to indicate the qualities of the 
towel. . 
Since there are no specification labels, the manufacturer alone 
knows the type and quality of the materials used as well as the 
construction of the · towel. The consumer must choose her towels 
according to her judgment of their weight and durability of con-
struction and then continue using the type of towel which she has 
found to be most satisfactory to her needs. If manufacturers could 
be induced to label their products giving definite specifications so 
that the quality and durapility could be easily ascertained and 
readily compared with the price of the towel, the consumer would 
be able to estimate more accurately the full value to be received 
from her purchase. 
TABLE 12. LENGTH OF PILE 
Total Inches of Pile in 3" of Towel 
Number 19-16 16- 12 12-9 9-6 
Over 50 Oz.jSq. Yd. 3 1 2 
40 - 50 Oz.jSq. Yd. 24 5 14 5 
30 - 40 Oz.jSq. Yd. 26 2 12 12 
20 - 30 Oz.jSq. Yd. 31 3 8 18 2 
10 - 20 9z.jSq. Yd . . 16 1 4 8 3 
SUMMARY 
1. Most consumers want towels which are durable, attra"ctive, and 
inexpensive, but it is very difficult to get all three of these 
factors in the same material. Therefore, the consumer must 
decide which factor is most important to her and purchase 
towels accordingly. 
2. The durability of a terry cloth towel is influenced by the con-
struction of the towel. 
(a) Terry cloth is constructed 'with three sets of yarns, the 
ground warp, the pile warp, and the filling. The strain falls 
almost entirely upon the ground warp and the filling. . 
(b) The number of yarns to the inch in the background of the 
towel influence the strength of the towel. 
3. The methods in which consumers judge durability are price, 
inspection, trade marks or brand names, past experience, test-
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ing, and informative labels. Most of these are inadequate and 
inefficient as guides for buying. 
4. Price is no indication of quality. Towels 22 by 44 inches in size 
varied from $0.18 to $1.50. Other sizes varied similarly. 
5. Inspection is not a reliable method of judging quality. It is 
easy to notice the difference between the highest and lowest 
grade but very difficult to distinguish between similar grades. 
A good towel should possess these qualities: hems should be 
straight and closely stitched; the background should be firmly 
woven; the pile should be thick; and the selvage should be firm. 
6. Trade marks or brand names give no indication of quality, since 
they serve only to identify the manufacturer. One nationally 
advertised brand had towels 16 by 30 inches in size varying 
from $0.08 to $1.59. 
7. Informative labels would be of a decided advantage to the 
consumer, but there are very few manufacturers who make any 
attempt to label their goods. 
8. The majority of the towels tested were fast to botH sunlight 
and laundering. Three peach colored towels of varying prices 
were not fast to sunlight, while only six towels showed signs 
of fading in laundering. 
9. The amount of water which the towel will absorb is also an 
important item to consider. The absorptive qualities are in-
fluenced by the weight of the towel, since the heavier towels 
were highest in the amount of water absorption. 
10. The length of pile does not influence the absorptive qualities 
as much as is generany believed. However the length and close-
ness of pile, when considered together, will greatly affect the 
absorption of water. 
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B. Tea Towels and Toweling Materials 
A STUDY OF TOWELS AND TOWELING 
Purpose of the Study 
A study was conducted in 1939 to determine what qualities con-
sumers wanted in the towels they purchased and what fabrics were 
available. It was found that the materials used for such towels 
were of crash, damas~, huck, flour or sugar sacking, glass toweling, 
and muslin. Flour or sugar sacking was most popular, since these 
were chosen by 64.6% of the small town buyers and 55.1% of the 
city buyers. Glass toweling ranked second in use, being selected by 
13.7% of the small town buyers and 18.9% of the city buyers. 
It was also found that durability and absorbency ranked highest 
in the qualities preferred. Ease of laundering was third in demand.1 
Very little work has been done to determine the specific qualifica-
tions of each of these types of towels or to determine which types 
will be best suited to the needs and wishes of the consumer. 
There . has also been much discussion as to whether it is more 
profitable for the consumer to buy the towels ready-made or to 
buy the materials and make the towels at home. In this same 
survey, made in 1939, the following .reasons were given for the 
buying of towels ready-made and for the making of towels at home. 
Reasons for Buying Towels Ready-Made. 
1. Desirable designs and colors available. 
2. Easy to obtain. 
3. No time, desire, or skill to make towels. 
4. Cheaper. 
5. Cannot buy fabrics by the yard. 
Reasons for Making Towels at Home. 
1. Cheaper than ready-made towels. 
2. Can be made in the sizes desired. 
3. More durable. 
4. Enjoy making towels. 
5. Like the fabrics better.2 
This study has been designed to show the general trends in price, 
construction, fiber content, durability, color fastness, and the ab-
sorptive qualities of such towels and toweling. Also, to compare 
the qualifications of towels and toweling to determine whether it is 
more economical to purchase the towels as they are commercially 
made or to purchase the toweling and do the necessary hemming 
at home. 
'Cons1lmcr Demand in Missouri for Selected Articles of Household Textiles, University of 
Missouri Experiment Station Bulletin 301, Columbia, Missouri, 1939, pp. 41, 42, and 43. 
'Op. Cit., p. 37. . 
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Towels and Toweling Purchased 
In purchasing the materials for this study, it was found that the 
selection of towels and toweling was quite limited. The brands of 
towels to be found in one community were duplicated in other com-
munities so that there was no advantage in conducting a statewide 
survey. Towels and toweling varying in appearance, construction, 
fiber content, and price were purchased in several communities in 
order to obtain a good selection of what was generally available. 
The fiber content of both the towels and toweling fell into three 
major classifications: (1) all cotton, (2) all linen, and (3) mixtures 
of fibers. These materials were made of mixtures of cotton and 
linen, cotton and rayon, linen and rayon, and cotton, linen and rayon. 
The characteristics of these fibers and fiber combinations do much 
to influence their value to the consumer. For years linen towels 
have been highly approved because of their absorbency, quick dry-
ing, and non-linting properties. Cotton is inferior to linen in all 
of these respects, but has a decided advantage in that the price is 
considerably lower. The combining of the fibers makes materials 
which will have qualities somewhat inferior to those of pure linen 
and higher than those of pure cotton. "Spun rayon, when com-
bined with cotton and linen is claimed to add absorptive and non-
linting properties comparable to all linen, but at a much lower 
cost."s 
In addition to the small selection of towels which were found to 
be avai~able, another difficulty was encountered. When the study 
was begun in 1941, the idea was to study the cotton and linen towels 
available and make a comparison of the qualities. Even then the 
scarcity of all linen towels and toweling was noticeable. When the 
remainder of the towels and toweling was purchased in 1942, this 
lack of linen was even more evident. The fiber combinations were 
to be ·found even more frequently than all cotton towels. 
The change in price was also greatly affected from one year to 
the next. One very noticeable price change waS found· in a cotton 
towel of a well known br,and. The towel was purchased in the 
Spring of 1941 for $0.10. The following year, the price of the 
identical style of towel had advanced to $0.15. This advance in 
prices was quite apparent in all types of towels and toweling pur-
chased this year. ' 
No limitation was placed upon the price of the towels or materials 
tested. Prices ranged from $0.08 to $0.59 for the ready-made 
towels, and from $0.10 to $0.69 a yard for the toweling. 
Three well known brands of towels were represented in the towels 
purchased. Of the twenty-five towels purchased, sixteen were of a 
well-known brand while nine were sold under no brand name. 
'Better Buyma>lship Bulletin No.2. p. 35, Household Finance Corporation and Suh.idiarie •• 
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Twenty-five of the .twenty-eight lengths of toweling were sold under 
n'o specific brand name, w.hile the three remaining were sold under 
a very well known or well advertised brand. 
The few labels which were present on the towels would be of no 
value to the consumer since they gave no indication of the actual 
quality of the towel and merely stated the name of the manufacturer 
and the type of fiber used. No indication of durability, absorbency, 
or color fastness was indicated. Due to this lack of informative 
labels, the consumer has no way of determining the quality of the 
towel she is purchasing or the performance which the fabric might 
be expected to give. 
TESTS USED 
The laboratory tests which were performed in order to judge the 
quality of the towels were thread count, tensile strength, absorption, 
~nd color fastness to bo~h light and laundering. 'These tests were 
performed according to methods given by Committee D-13 of the 
American Society for Testing Materials.' 
Size.-In obtaining the measurements of the towels, the entire 
length and width were measured with a steel tape. The width of 
the toweling was measured in the same manner, but the length of 
the toweling purchased was one yard in all cases. Measurements 
were taken in three places and the average computed. 
Thread Count.-A Lowinson Thread counter was used to carry out 
this test, which consists simply of counting the number of ends of 
yarns per inch in both the warp and the filling. An average of five 
counts was used in each case. 
Tensile Strength.-The tensile strength was taken from an aver-
age of five samples each for warp and filling. The raveled strip 
method of testing was used. This consists of preparing strips one 
and one-fourth inches in width if there are fifty or more y{l.rns per 
inch, or one and one-half inches in width when there are less than 
fifty yarns per inch. Each test piece must be raveled until it is' 
exactly one 'inch in width. The length of the strip in all cases is 
six inches. The testing is done with a Scott tester geared to' travel 
at a rate of twelve inches a minute with the jaws set three inches 
apart. 
Color Fastness.-The color fastness to light was tested by expos-
ing samples of the towels in an FDA type Fade-Ometer for 40 hours 
at 105 degrees Fahrenheit, and a- relative humidity less than 50 
per cent. This method is approved by the American Association of 
Textile Chemists and Colorists, and also by the National Bureau of 
Standards. ~ 
tA.S.T.M. Standards on Textile Materials, American Society for Testing Materials, Com· 
mittee D·13, October 1941d)P. 35, 36, and 37. . 
"American Society for Testing Materials, 260 Broad Street, Philadelphia, Pennsylvania, 
Tentative Methods of Test ft>r Resistance t>f Textile Fabrics to Water, A.S.T.M., Designation 
D583·40. 
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Colorfastness in laundering was tested by washing the towels 
twenty times with the water approximately 120 degrees Fahrenheit. 
This laundering procedure by no means corresponds to the amount 
of laundering to which a towel of this type would be subjected when · 
in actual home use, but any tendency toward shrinkage, loss of 
color, or tensile strength would be quite apparent by this time. 
Absorption.-The spray method of the Ameriean Society for Test-
ing Materials was used to test the absorptive properties of these 
towels. 6 
In this method of testing, the test pieces are fastened in a speci-
men holder twenty-four inches below the fall of water, at an angle 
of forty-five degrees. Water is then sprayed on at a rate of 500 
milliliters per minute for one minute. Excess moisture is removed 
by placing the test samples between sheets of filter 'paper and sub-
jecting to a pressure of a 1000 gram cylinder. The test pieces are 
weighed on an analytical balance while wet and then reweighed 
after being dried to constant weight. The amount of water absorbed 
is calculated as a percentage of the oven dry weight. The results 
of three test pieces are averaged to obtain the per cent absorption 
of each towel. 
RESULTS OF THE STUDY 
Fiber Content. 
The fiber content of both the towels and toweling fell into three 
classifications: (1) all cotton, (2) all linen, and (3) mixtures of 
fibers. . Of the twenty-eight pieces of toweling tested, nine were 
all cotton, nine were all linen, and the remaining ten were of mixed 
fibers. These mixed towelings consisted of six which were of linen 
and cotton fibers, one of rayon and linen fibers, two of cotton, linen, 
and rayon fibers, and one of rayon and cotton fibers. Of the twenty-
five towels tested, only four were all linen, fifteen were of cotton, 
and six were of mixed fibers. The towels which were made of mixed 
fibers consisted of four towels of linen and cotton fibers, one towel 
of rayon and cotton, one towel of rayon and linen, and none of 
cotton, rayon, and linen. 
Weave and Construction 
The majority of the towels which were available ranged from 
heavy crash, through lighter weights of crash, to glass toweling. 
Glass toweling, while quite similar to crash in construction is of 
a much finer type of material. 
The construction of these towels and toweling materials was · 
simple, since the plain weave was used in the construction through-
out. The greatest differences in these towels was found in the 
closeness or tightness of the weave and in the decorative features, 
which were added. 
"Recommended Revision of Woven Dress Fabrics Testing a'la Reporting; Commercial Standard 
CS 59-39. Division of Trade Standards. National Bureau of Standards. Washington, D. Coo 1940. 
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These decorative features varied greatly. Many of these towels 
were woven with multi-colored stripes, checks or plaids. Others 
were printed with vivid designs, while quite a few contained no 
decoration other than the colored borders along each selvage. 
There were five huck towels tested. These varied chiefly in the 
closeness of the dobby weave and the fiber content: 
Two qualities of flour sacking were tested. While the majority 
of this type of towel is obtained directly through the purchase of 
flour, feed, or sugar, it is possible to purchase these materials at 
retail stores. There was very little difference in quality noticeable. 
The majority of these were of a plain color, usually white, stitched 
or overcase with colored thread. At one store, there were a few of 
this type which had been dyed a vivid blue. One of the blue towels 
and one of the natural color were tested, however there was very 
little difference other than the degree of color fastness. 
The one remaining test piece was a piece of toweling of unusual 
construction. This fabric was composed of fine tightly twisted 
cotton fibers in the warp. The filling was composed of heavy, cord-
like, loo_sely twisted cotton fibers. This loosely woven filling is 
apparently for the purpose of increasing the possibilities of the 
absorption of a large amount of water. 
Thread Count 
In comparing the towels as to the number of threads used per 
inch in the construction of the towel, a wide range was noticed, as 
was to be expected from the wide range in the types and construction 
of the towels used. The crash towels were low in thread count due 
to the irregularity in the size of the yarns used, while some of the 
striped cotton towels and towelings were quite high in count due to 
the number of fine yarns used in the stripe. 
TABLE 1. DISTRmUTION OF YARN COUNT 
Before Launderi~ R~e After Launderinf!: Range 
Toweling Number Warp F!lling Warp F!lling Warp F!lling Warp F!lling 
Cotton 47.7 30.9 28-80 25-40 42.0 34.6 30-76 28-42 
Linen 9 46.0 29.0 23-82 21 - 38 46.3 29.5 24-80 19-41 
Mixed Fiber s 10 50.5 33.0 28-78 21-41 50.7 35.0 27-75 21.5-45 
Summary 28 46.0 30.9 23-82 21-41 46.3 33.1 24-80 19-45 
Towels 
Cotton 15 . 62.8 31.5 33-98 26-53 63.0 33.7 33-95 26-55 
. Linen 4 35.2 27.0 26-42 20-31 36.1 28.0 27-42 21-~0 
Mixed Fibers 6 41.0 29.8 38-43 30-32 41.3 34.8 38-47 27-55 
Summary 25 46.3 29.4 26-98 20-53 46.6 32.2 27-95 21-55 
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The range in thread count in the towels befor.e laundering varied 
from 26 to 98 in the warp and from 20 to 53 in the filling. The 
thread count of the toweling varied from 23 to 82 in the warp and 
from 21 to 40 in the filling. (See Table 1.) 
After laundering, the general range for both groups was approxi-
mately the same. The towels ranged from 27 to 95 in the warp and 
from 21 to 55 in the filling. The toweling ranged from 24 to 80 in 
the warp and from 19 to 45 in the filling. This increase in the 
number of threads per inch after laundering indicates that there 
was a small amount of shrinkage taking place in each group. How-
ever, the materials made of linen showed less tendency toward 
shrinkage. 
Considered individually, there was very little shrjnkage. In the 
total group of towels tested, only eight towels showed a considerable 
amount of shrinkage. Two of these shrank over one-fourth of an 
inch in both warp and filling. One of these was a cotton towel 
priced at $0.15, while the other was a cotton and rayon toweling 
priced at $0.25 a yard. Four cotton towels were found to shrink 
noticea"bly in width and only one piece of the toweling showed un-
usual shrinkage in the warp yarns. 
In the majority of cases the consumer would find that the small 
amount of shrinkage which did occur would not be enough to be 
detrimental to either the appearance of the towel or to the service 
which would be derived from it. 
Tensile Strength 
The thread count of a fabric and its tensile strength are considered 
very important indications of the quality and the durability. Gen-
erally, the fabrics with the greatest number of threads to the inch 
are supposed to be the most durable. This is not en.tirely true, 
since the strength of a fabric depends upon the fiber content, the 
size and amount of twist in the yarns, as well as upon the number 
of these yarns to the inch. 
Taken as a whole, the linen toweling showed the greatest range 
in strength before laundering. This range was from 33 to 125 
pounds in the warp and from 30 to 70 pounds in the filling. Cotton 
towels ranked next to the linen toweling in the amount of range in 
strength, ranging from 31 to 101 pounds in the warp and from 31 to 
68 pounds in the filling. (See Table 2.) 
This wide range indicates that the fiber content is not a depend-
able guarantee of strength and serviceability. It was possible to 
purchase linen toweling of poor quality as well as good quality. As 
far as the tensile strength indicates the service of a fabric, the linen 
toweling with the least strength broke under 33 pounds of strain in 
both warp and filling, while the piece of toweling with apparently 
the greatest strength, tore after being subjected to 125 pounds of 
~ 
If>.. 
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strain on the warp yarns and 53 pounds of strain on the filling yarns. 
The cotton towels varied similarly, showing that the strength of 
fabrics made of the cotton fiber vary considerably. The cotton 
towel with the least resistance to strain tore after resisting 31 
pounds of strain in the warp and 31 pounds in the filling. The 
cotton towel with the greatest strength was a huck towel which tore 
after being subjected to 101 .pounds of strain on the warp threads 
and 56 pounds of strain on the filling yarns. 
The range in the mixed fiber toweling was not as great as the 
range in the other groups. This lower range is no doubt due to the 
fact that the majority of the towels and toweling materials belonging 
to this group were of closely woven glass toweling as compared to 
the coarsely woven crash towels and toweling which were in the 
other groups. 
A loss of strength after twenty launderings was apparent in each 
group' of materials containing cotton or mixed fibers. This indicates 
that even a small amount of laundering tends to decrease the 
durability of such towels noticeab~y. The linen towels showed a 
tendency to gain strength while other groups showed great losses 
in strength. (See Table 3.) 
TABLE 3. DISTRIBUTION OF TENSILE STRENGTH 
Total Strength Cotton Linen Mixed Fibers 
of Towel Toweling Towel Toweling Tower Toweling 
Warp and Filling ~ 
~Pounds) 
Below 60 
60 - 69 
70 - 79 
80 - 89 
90 - 99 
100 - 109 
110 - 119 
120 - 129 
130 - 139 
140 - 149 
150 - 159 
160 - 169 
Over 170 
Total 
~ 
III 
2 
2 
2 
2 
15 
Loss 
... 
~ 
2 
4 
3 
4 
15 
., ., 
... 
.. 
.. 
,£ ., ,£ 
., ~ ., III III 
4 
3 2 
2 
2 2 
9 9 4 
Loss 
., 
... 
.. 
~ ~ :;: III 
2 
4 9 
Gain 
... 
., 
~ 
Slight 
Gain 
9 
., 
... 
,£ 
., 
III 
5 
6 
.. 
., 
~ 
2 
3 
6 
Loss 
., 
... 
... 
,£ ~ ., III 
2 
2 
2 
2 
4 
2 
10 10 
Slight 
Loss 
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The price of the towel or toweling is no indication of either the 
durability of the construetion or the strength of the fabric used. 
This lack of variation does not indicate superior quality, since many 
of the test pieces in lower price groups ranged considerably higher 
. than these two pieces. The range in the thread count of the warp 
yarns of the entire group was from 23.3 to 98.0, while the range in 
the filling yarns was from 20.2 to 53.0. In both cases, the highest 
number of thread count was found in the group of towels priced 
from $0.08 to $0.10. (See Table 4.) 
TABLE 4. PRICE IN RELATION TO THREAD COUNT 
Average Average 
Price Range Number Warp Range Filling Range 
.OS - .10 11 50.2 2S.0 - 98.0 32.6 27.0 - 53.0 
.11 - .20 13 54.4 33.5 - 88.0 28.6 25.0 - 34.3 
.21 - .30 11 42.0 26.0 - 49.0 27.7 20.2 - 37.0 
.31 - .40 10 48.5 23.3 - 79.2 31.7 27.0 - 39.4 
.41 - . 50 2 65.5 65.0 - 66.0 45.5 40.0 - 41.0 
.51 - .60 4 34.7 31.0 - 39.0 27.0 25.5 - 29.Q 
Over .61 2 65.3 65.0 - 65.6 34.1 34.0 - 34.3 
Summary 53 52.9 23.3 - 98.0 31.7 20.2 - 53.0 
As in the case of thread count, the price of· the towel does not 
always reflect the strength of the towel. A wide variation is to be 
found in all groups. The strength of the warp yarns of the entire 
group ranged from 28 to 125.4 pounds. The range in the filling 
varied from 30 to 80 pounds. The least am.ount of strength in both 
directions was to be found in the group' having the lowest price 
range. However, this is no indication that a low cost towel or 
toweling is always of inferior quality, for the variation in strength 
of the materials tested in this group is great. (See Table 5.) 
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TABLE 5. PRICE IN RELATION TO TENSILE STRENGTH 
Average Average 
Price Range Number Warp Range Filling Range 
.08 ~ .10 11 51.3 28.0 ~ 101.0 46.8 30.0 - 56.0 
.11 - .20 13 64.0 40.0 - 90.6 44.0 31.0 - 56.2 
.21 - .30 11 63.7 53.0 - 76.0 55.0 35.0 - 80.0 
.31 - .40 10 65.5 46.0 - 125.4 44.8 30.4 - 55.2 
.41 - .50 2 45.2 45.0 - 45.5 42.5 39.1 - 46.0 
.51 - .60 4 49.6 33.0 - 70.9 44.5 33.7 - 66.2 
Over .61 2 93.7 82.5 - 105.0 46.1 42.4 - 50.3 
Summary 53 61.5 28.0 - 125.4 46.3 30.0 - 80.0 
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Only eight of the 35 pieces tested for color fastness were found 
not fast to laundering. .Of these, four were cotton towels, three 
were towels of mixed fibers and one was of linen toweling. Six 
of the eight showed very slight tendency toward fading. One blue 
towel of the flour sacking type showed a very objectionable loss of 
color. The other towel ,yhich showed evidences of loss of color was 
also of the flour sacking "type. The edges of this towel were over-
cast with a red thread which ran into the main part of the towel 
quite noticeably. 
When subjected to testing in the Fade-Ometer, 40% of the total 
number of towels and toweling materials tested showed evidences 
of fading, Of the towels, six were cotton, four were of mixed fibers, 
and one was linen. Of the toweling materials, one was cotton, one 
linen and one mixed fibers. (See Table 6.) 
TABLES. NUMBER OF TOWELS SHOWING LOSS OF COLOR 
IN FADE-OMETER TESTING 
Number 2Q hsmt§ ~Q hQl![/ii 
Towels Faded Slight Objectionable Slight Objectionable 
Cotton S 2 1 4 2 
Linen 1 1 0 1 0 
Mixed Fibers 4 0 3 1 
Toweling 
Cotton 1 1 0 1 0 
Linen 1 1 0 1 0 
Mixed Fibers 1 1 0 1 0 
Total 14 6 2 11 3 
Of the fourteen towels which showed a loss of color, six showed 
only slight change after twenty hours of exposure while -only two 
showed an objectionable color change. When the test was continued 
for forty hours, eleven'-test pieces showed a slight change in color, 
while only three were noticeably affected. 
The price of the towel can be no guarantee of fastness of color 
since the range in prices of the towels which showed evidences of 
fading were not confined to anyone price level. The towels which 
were found-to fade in this study varied in price from $0.08 to $0.59. 
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A bso'rption 
The absorptive qualities also showed a great amount of variation. 
The twenty-five towels absorbed from 100.00 to 174.53 per cent of 
their original weight, as compared to the twenty-eight pieces of 
toweling which absorbed from 83.47 to 266.56 per cent of their 
original weight. (See Table 7.) 
TABLE 7. AVERAGE PERCENTAGE OF WATER ABSORPTION 
Average 
Towels Number % Absorption Range 
Cotton 15 139.43 122.00 - 174.53 
Linen 4 138.17 131. 77 - 147.21 
Mixed Fibers 6 124.93 100.00 - 146.04 
Summary 25 134.14 avo 100.00 - 174.53 
Toweling 
Cotton 9 130.23 94.12 - 266.56 
Linen 9 107.64 90.26 - 133.81 
Mixed Fibers 10 112.74 83.47 - 145.24 
Summary 28 116.87 avo 83.47 - 266.56 
While linen is generally claimed to be the most absorptive fiber, 
in this study cotton was found to be superior to linen in the amount 
of water absorbed. In the case of both towels and toweling, those 
. made of cotton included the individual pieces with the highest per-
centage of absorption. Mixed fiber towels and toweling ranged 
widely, being below cotton and linen in most cases. 
Considered individually, the most absorptive piece tested was the 
piece of toweling which was of novelty construction, having loosely 
twisted, heavy, cotton yarns in the filling and fine tightly twisted 
yarns in the warp direction. 
Comparison of Towels and Toweling 
In comparing the qualities of the towels tested with those of the 
toweling, there was found to be very little variation itt the price, 
thread count, and tensile strength. Unit prices of the towels ranged 
from $0.08 to $0.59 as compared with a range of from $0.10 to $0.69 a 
yard for the toweling. The thread count of each group, both before 
and after laundering, was quite similar. This was also true of the 
t~nsile strength. 
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The toweling showed a marked superiority in color fastness, since 
only three towels showed evidences of fading to light as compared 
with the eleven towels which faded when they were subjected to 
the same test. Only one piece of toweling showed evidence of fading 
in laundering, while there were seven towels which faded when 
laundered. 
The average percentage of water absorption of the towels was con-
siderably higher than the average percentage of water absorption 
of the toweling tested. (See Table 8.) 
TABLE 8. COMPARISON OF TOWELS AND TOWELING 
Tests Performed Towels Toweling 
Price .08 - .59 .10 - .69 
Thread Count 
Before Laundering Warp 46.3 46.0 
Filling 29.4 30.9 
After Laundering Warp 46.6 46.Z 
Filling 32.2 33.1 
Tensile Strength 
Before Launderi!lg Warp 57.4 59.8 
Filling 44.2 47.6 
After Laundering Warp 44.4 51.6 
Filling 40. 2 40.2 
Number Faded 
Laundering 7 1 
Fade~Ometer 11 3 
% Absorption 134.14 avo 116.87 avo 
From this comparison, it may be seen that there is little difference 
in either the cost or the quality, and that the purchase of ready-
made towels and toweling depends chiefly upon the desire of the 
consumer to purchase the towels ready-made and, thereby, save 
herself the inconvenience of hemming the lengths of toweling. 
Since so many people like to use the flour or sugar sacking, it 
might be of interest to summarize their qualification and compare 
them with the averages obtained for the groups. These towels are 
usually obtained directly from the ptJ,rchase of flour, feed, or sugar, 
and bleached and finished at home. When made up and sold com-
mercially, these are usually made up in odd sizes which are classi-
fied as- large or small. The thread count of these towels showed 
that they were of good balance in construction and had a higher 
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count than the average of the towels in warp and filling, both before 
and after laundering. In tensile strength, they ranked much lower 
than the average of the group. Colors used on this type of towel 
are seldom of fast colors. Flour sacking was quite high in the 
amount of water absorbed, absorbing approximately 150.000/0 of the 
original weight. This is much higher than the average for the 
group of towels. This indicates that the persons who use this type 
of towel are receiving a good towel for the amount of money which 
is expended. The lack of strength and the absence of design would 
often mean very little to most users since the serviceability is in 
relatively good proportion to the low cost. 
It is quite apparent that price does not indicate quality or dura-
bility in any case. Although the consumer has no accurate method 
of judging the exact quality · of the towel or toweling which she is 
purchasing, it is quite possible to purchase as durable and service-
able materials in low or moderately priced groups as in those of 
the higher prices. Rather than being guided by price alone, the 
consumer should examine the towel closely to be sure that it is of 
firm construction, stretch it between the hands to be sure that there 
is at least a moderate amount of strength, and then select a towel 
which meets these requirements, for these are far better indications 
of serviceability and durability than the price. These tests, how-
ever, are not accurate enough since it is possible to judge only 
between high and low qualities in this way. The consumer must 
request good labels or a method of grading towels in order to be 
certain of securing good quality in the towels she purchases. 
SUMMARY 
1. Towels and toweling materials are made from cotton, linen, and 
mixtures of these fibers. Recently rayon has also been included 
in large quantities. 
2. The thread count varied considerably in all cases and cannot 
be used as an indication of durability due to the variation in 
the size of the yarns. Towels of crash and those of glass 
toweling may 'have the same amount of strength but the size 
of the yarns will vary considerably. 
3. Only eight of the total number of pieces tested showed any 
appreciable amount of shrinkag.e when they were measured indi-
vidually after laundering. 
4. The tensile strength of such materials cannot be estimated ac-
cording to either the thread count or the fiber content. It 
depends upon a combination of the fiber content of the yarns, 
the number of yarn to the inch, and the size and amount of 
twist in these yarns. 
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5. Towels and toweling of each fiber content varied considerably 
in strength. This wide variation indicates that good and poor 
materials are to be found in all groups. 
6. A loss of strength after laundering was found in each group 
containing materials made of cotton or mixed fibers. The 
towels and toweling of linen showed a slight gain in strength 
after laundering. 
7. Price is no indication of durability of construction or of 
strength. All towels and toweling materials, when arranged 
according to price, showed wide ranges in both thread count 
and tensile strength. 
8. Approximately one-fourth of the total number of materials 
tested showed evidences of not being fast to light. Of these 
however, onlJ:" three showed objectionable losses of color after 
being exposed for 40 hours in the Fade-Ometer. The toweling 
was more colorfast than the ready-made towels. 
9. Only eight of the test pieces showed losses of color when 
laundered. 
10. Towels of cotton were found to absorb a greater amount of 
water than those of oth~r groups. However, linen absorbs 
moisture more repidly and dries much faster than the other 
groups. 
11. It makes very little difference in se-rviceability whether one 
purchases towels ready-made or purchases the toweling. The 
qualities of each group are quite similar. Toweling has more 
tendency to be colorfast but may be slightly less absorbent in 
a few cases. 
12. Flour sacking proves to be a very satisfactory type of towel for 
the amount of money expended. This ranks above the average 
in all tests except those of tensile strength and colorfastness. 
Since the majority of such towels are of a natural color, the 
inferior amount of tensile strength means very little to most 
users, who obtain these towels with little or no cost. 
